Interaction of vinblastine with calf brain tubulin: effects of magnesium ions.
The effects of magnesium ions on the binding of the anticancer drug vinblastine to calf brain tubulin were investigated by a batch gel equilibration method. Magnesium ions at 1 mM strongly enhanced the binding of the first vinblastine molecule to each tubulin dimer without affecting either the drug affinity toward the rest of the binding site or the total stoichiometry of the vinblastine binding to tubulin. Sedimentation velocity studies indicated that magnesium ions can enhance strongly the vinblastine-induced tubulin self-association and suggested that the drug-induced self-association still proceeds through the isodesmic indefinite mechanism in the presence of the divalent cation. In PG buffer (0.01 M NaPi, 10(-4) M GTP, pH 7.0) containing more than 2.5 mM MgCl2, vinblastine induced tubulin to form large amorphous aggregates. The aggregate formation was rapid and took place at a drug stoichiometry between 0.7 and 1.0 mol of vinblastine per mole of tubulin dimers. Increasing the solution ionic strength decreased the rate of aggregate formation. Between an ionic strength of 0.05 and 0.1, the self-association led to the formation of paracrystalline aggregates instead of the amorphous ones. The results indicated that the binding of only the first vinblastine molecule to each tubulin dimer is linked to the self-association of the protein. They also confirmed our previously proposed rationale for the disagreement among the vinblastine-tubulin binding constants reported in the literature in terms of the different magnesium ion concentrations and ionic strength of the buffers used in the various studies.